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(54) DC-DC CONVERTER 

(57)Abstract: 

PURPOSE: To obtain the DC-DC converter in which 
inverter noise and switching loss are reduced to achieve 
high efficiency. 

CONSTITUTION: Capacitances 22a, 22b which are used 
as lossless snubbers are connected respectively in 
parallel with a first transistor 20a and a second 
transistor 20b for an inverter 4 which receives a direct 
current from a DC power supply 1 and which converts 
the direct current into an alternating current. In addition, 
inductances 23a, 23d which are used as lossless 
snubbers are connected respectively in series with a 
third transistor 20c and a fourth transistor 20d. Thereby, 
a noise which is generated in the inverter 4 can be 
reduced, a loss in the individual transistors 20a to 20d is 
reduced, and the high efficiency of the DC-DC converter 
is achieved. 
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{d)Om\^(Om[za\i^%—M%- (D*rV'Sis$lsX22.a, 22b(D®EVc1 , Vc2<D^t(D*£^ 
^TT^t. 14(e) (Dcfc-plC&'So 
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ffll^Jpv/\°vS>X22a, 22b^^^WlCfiJfflL^V^hX-<^>W||IJpr^^ct'i>o 
[0034]^fZ x ^— >^7!)<M^^PXUXX^/^>y^>X^iSltfcmHOT— X,10c<tmEa 
<DT—1\ 1 Od (afijT 7 — A) (DK^IC-^^TM5, m&£^XWlW-?h 0 15(a) ~ (d) liUHCDX 
<'^T2c^>LrL^^^S7^)^^l|ra(DX^^2d7b^>^^*T?(D I E— K^^LTl^^oMlQ(f). 

t-&ttflJ<Dm^(±M5(a)<7>£?|z|gH^ 
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|-|*«3i s L(*mH(D^V^--K3c^^o 
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(M(c))<!:^ m = (D^-(^-— KSclC^TtN^m^^^lcM^-r-S-^. f?eg(Z>X>f^2d|::^ 
ft£m^H?P7^f&*|::±JIUfctfK HH|C^>l'7f-K3c[±a^lC7|-3'-r^(M5(d))„ Z<7)|^CD 

J;3lcM5R>5 (b) lc^l^rmH(DX^^2cli|g= K3c(zm35E7b^4xrt>-57{)^. IE 
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£fr. 15(c) lzfc^NTmra(DX^^2dlC^^miEI±mra<DX^^^>Lfc^Hf P^b 

^^[z±^^^b, m»^p(7)ttST^->^->(zcs)^ii^t- >i> 0 -^tzmz^mo^v^ 

d/)^->^L. mH<DX^^2c^->^>«l)^±fHM5(a)~(d)«b^<|^L:-efe^.o± 
fB(DcfedlCPXbXX^/\V>y^^>X[Zcfcy.mH(DX^^St/mracDX^^[CfcLNTI±-tfP 
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^¥4-201772 -^-|C|fiL7iV^hX^^>y^ieDC-DC=]>/\*— ^^hklxLT^ 

M\zLxmwtz>o £-t\ mii-^T^^L-c^xg^i 7\z£m?z> f gmK%.xpgm%Ltf&&& 
■§-s3^±iB^^^^[iii^i 8fr£>&ti£tL. itnnmm^ 9^m.t>ti& 0 -?&t. zcoitmrnm 

[0037]^lC,Mll^fct N TlEl^n(D=i>hP— 7^b>XiS;,|Bii^t-^-S4^_hlH^$tJ^[H]^19lcA 
7D^^^,-r>/^-^4(D#h^>vX^20a~20d^— >:*->&U*$— ^y^^m^^H^ 
^*fJ^-r^iES!]lE]S&21 a~20d^t±i^$tLs #IEfi]lHl!E§21 a~21 dli % ±fBfeffi$IJ^llllS&1 9fr£> 
tibS ^^^■Jj^lf^-IC^or#h^>vX'$f20a~20d$iElj!)-r^o -fUc^y „ 16(a) ~ (d) \Z7r. 

J=5lc, m-CDh^>vX^20a<i:||- CDh^>vX^20bli1 80° (D{i4eM-C^SIc^->L, &tz 
mHCDH^>vX^20cci:mea(Dh^>vX^20dt1 80° <7>{i*@M£feT£SI::;i->-f M 

[0038]^IC.±IE(7)cfc3^flJfflJ|Cj:i-J. -f>/<— £4<D#^>v*20a~20d#iMlF£P^#rf & 

mQ(oiz7ik^^otj:^mm^ir^miz^-t^j±^7iz}M^ xj^^i Tiziiis^^/ctem^ 
Ensn^ti^.h^ic^m^W^-So z<db#. >^->^s^i^Pxuxx^-/^-v/\ 0 v'$'>x^is 

(tfcm-<X)T— A1 OaSl^H— <DT— A1 Ob(£(IiJ7— AMcjIStft&mSiUcI , Ic2£j|"i><!:. IH6(d), 
a, 20b|CfclNr(±^— >^>B#[^(iacOffi^y ^->^B#l^liiE(7)fl$<h-3rfcy. -tfpmu- 
v£>X<D§*#^±sB&h^>vX$20a~20dl::frfr£^ 

[0039]-^ ^— >^>7b<il^PXbXX±/ W>y^>X^ISIt7tmH(7)T— A1 Oc&tftg 
Eg<DT-AlGd(^T— BtIiZliL7iM5-ei5fcB^Lfci!]^JlII(^oT. ^^(D7-AlO 
c, lOdlCfcLNT^— >^>BflCli«^^-tfP. ^-^^B^lCfi^CDM^iioTfcy. tg-&t>*ig= 

<Dx^?Miifpmt$->*>m^pffii±-^pm/:fc£^^ 

PXbXX^/\V>^^>X(Df^#^±lB#hv>vX^20c-20dlC^^^rai±<DB#F B 1^^bW 
£>X23c, 23d(Pi$#[:: c fci,K IH1 0R>0(j) izmLtzft&CDTjmfetlZmtii&o 
mMMt±<\5\£Vfo&t>^ $4<Dn mH<Dh^>vX^20a~20d<7)^->, *Z>ZUm 

■f&$<<^<fmffl^t%tLx. nffitLxnxi&wi 7izmu?&mi±x.zf'Mimz$L-rm%L(Dmm 

m-^lzffcCX. ±IBH — 'mra<»h7>vX^20a~20d(Dii^j§;Jg^<!:(i4B<h^J^«Jfl;^ 

^^$ij^iiiH]i^24$isit7it<Di?fc^)„ -*-lt. z\<Dm : &&tiLttfflfflm&24<Dmmm\z\zmft<nfa 
mk&m&i 8tmiHzm}&m&j£\2i&25rfwi-z>*ixi^ 0 z\com : &m&&\B\&25izi^ <gn 

GLn&fflm-t&m^Z:. m^o^ha— ^^Atii-^xumMm^sA-iz^-oxiatii-^^iz 
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[0041 *^§B^ii±fBHJfii5>Jl3Pl^$^z<t^<. 3&|fl<D£g(Df6BSl*iT?J£fflT?#6o 

;J^<b-r^l^(iMOSFET, igbt, siH7>vx£, si-tM'Jx^oifc^ififfl oTt^fc&o -< 
>/<-■ Sr4<Dit3iE«3Si (*/<snrU-0fcAl*U iSiffiW^&^Lfr^-e^a^o mffil*xfa©Jz|g 

[0042] 

[^BJ^^l^BJIi^^^l^Sfig^.^/^-^CDm-S^m-^T— A(«iJT-A)|z 

(g&T^P7touMij£)£;i£fflUi:tt^ 

[oo43]$t,iz N mziz^-t^— (DmMmiztsi^xit, -(^/^—^(D^^^owiwm^tiiLm 
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CM3]±IE±lHltt«fiK«P<D»iftai31*ttM-r*fc«>a>^-f5>^ltH- 

[ll4]±iBiiii»«^SPic*5(t^*-&i;»-a)x-r^(D»if^$*-rsi?BBio 

[]Il5]±gB£|HlS&«Jifc»l::fclt51& = <Z>X^^ 

[Ei6]Bin^-r^ife^ig>iii^^-r^fetf)fl)»'f5>^ > <aBio 

[M7]*fgBJ(Dl|-(7)mg^J^-r(HlESIIlo 

[M9]^^^^^mdc-dc=i>/^— ^^^-rms&iiio 

[MlQ]^^JCDffi)^^B^^fctoCD^>i'5>^lllo 

[Mll3^ffi^*J^I=fclt*<affiStm**EEta)M^^ffita^/^^-^tLTaLfc^7o 

2a <D^V=f- 
2b |g-CDX-r>>^ 
2c I=(7)X^7f 

2d ura^x-iv? 1 

3a m-W't*- K 
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